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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a valve timing 
adjusting device, capable of preventing a rotor side from 
increasing in thickness by a engaging means of a torsion 
coil spring, as well as preventing a vane partitioning a 
timing angle and lag angle from lowering in strength, and 
then preventing the sealing performance of the timing 
angel and the lag angle by the vane from lowering. 
SOLUTION: An end part 18 of the torsion coil spring 15, 
engaging with the vane rotor side 7, is directed toward 
the inside, a hook groove 19 engaged therewith is set in 
a washer 1 7 fixed to the vane rotor 7. A following 
member B, containing the vane rotor 7, can be thinned, 
so that the inward end part 18 and the hook groove 19 
are formed in the axial direction (normal direction to 
axial direction). Because the hook groove 18 is formed in 
the vane, the vane can be prevented from lowering in 
strength, as well as sealing performance can be secured 
by the vane. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is prepared in the driving force transfer system which transmits driving force to the 
follower shaft which carries out the closing motion drive of the bulb from an internal combustion 
engine's driving shaft It is the valve timing adjusting device which makes rotation of said follower 
shaft produce phase contrast to rotation of said driving shaft. This valve timing adjusting device 
Shoe housing which rotates with either said driving shaft or said follower shaft, A vane rotor 
equipped with the vane which divides the crevice which rotated with another side of said driving 
shaft or said follower shaft, and was formed in said shoe housing in a tooth-lead-angle room and 
a lag room, An end engages with the member rotated to said shoe housing, or this shoe housing 
and one, and the other end engages with the member rotated to said vane rotor, or this vane 
rotor and one. It has the torsion coil spring which energizes said vane rotor to a tooth-lead- 
angle or lag side to said shoe housing. The edge of said torsion coil spring which engages with 
said vane rotor or this vane rotor, and the member rotated to one The valve timing adjusting 
device characterized by being prepared towards the bore direction of a coil and preparing the 
hook slot where the turning-inward edge of said torsion coil spring engages with the member 
rotated to said vane rotor, or this vane rotor and one. 

[Claim 2] It is the valve timing adjusting device which is equipped with the washer with which a 
bolt for said vane rotor to conclude said vane rotor on said follower shaft in the valve timing 
adjusting device of claim 1 is inserted in, and is characterized by forming said hook slot in the 
bush of the bearing-surface bottom of said bolt in said washer. 

[Claim 3] It is prepared in the driving force transfer system which transmits driving force to the 
follower shaft which carries out the closing motion drive of the bulb from an internal combustion 
engine's driving shaft. It is the valve timing adjusting device which makes rotation of said follower 
shaft produce phase contrast to rotation of said driving shaft. This valve timing adjusting device 
Shoe housing which rotates with either said driving shaft or said follower shaft, A vane rotor 
equipped with the vane which divides the crevice which rotated with another side of said driving 
shaft or said follower shaft, and was formed in said shoe housing in a tooth-lead-angle room and 
a lag room, An end engages with the member rotated to said shoe housing, or this shoe housing 
and one, and the other end engages with the member rotated to said vane rotor, or this vane 
rotor and one. It has the torsion coil spring which energizes said vane rotor to a tooth-lead- 
angle or lag side to said shoe housing. The coil section of said torsion coil spring the member 
rotated to said shoe housing, or this shoe housing and one — or It is the valve timing adjusting 
device with which the perimeter of coil supporter material established in the member rotated to 
said vane rotor, or this vane rotor and one is equipped and which is characterized by preparing 
this coil supporter material so that the inclination and eccentricity of said coil section may be 
prevented. 

[Claim 4] It is the valve timing adjusting device which said vane rotor is equipped with the 
washer with which the bolt for concluding said vane rotor is inserted in said follower shaft in the 
valve timing adjusting device of claim 3, and is characterized by forming said coil supporter 
material in the bush of the bearing-surface bottom of said bolt formed in said washer and one, or 
the bush which intervenes between "said washers and said bolts. 



THIS PAGE BLANK (USPTO) 



JP.2002-295210.A [CLAIMS] 



[Translation done.] 



2/2 ^— v 



THIS PAGE BLANK (USPTO) 



JP.2002-29521 0,A [DETAILED DESCRIPTION] 1/7 \> 

t 

* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated.^ 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the vane type valve timing adjusting device 
carrying the torsion coil spring which gives a rotation load between shoe housing and a vane 
rotor especially about the valve timing adjusting device which adjusts the closing motion valve 
timing of an internal combustion engine's (the following, engine) bulb (an inlet valve or exhaust 
valve). 
[0002] 

[Description of the Prior Art] As a vane type valve timing adjusting device, it has shoe housing 
which rotates with an engine crankshaft (it is equivalent to a driving shaft), and the vane rotor 
rotated with a cam shaft (it is equivalent to a follower shaft), and what carries out relative 
rotation of the vane rotor to shoe housing is known. A vane rotor is equipped with the vane 
which divides the crevice formed in shoe housing in a tooth-lead-angle room and a lag room, a 
vane rotor carries out relative rotation to shoe housing according to the oil pressure difference 
of a tooth-lead-angle room and a lag room, and a cam shaft changes to a toothHead-angle or lag 
side. 

[0003] During operation of an engine, torque is told in order of a shoe housing -> vane rotor -> 
cam shaft, and a cam shaft drives to a tooth-lead-angle side. That is, the load is applied to the 
vane rotor in the direction of a tooth lead angle. For this reason, in case relative rotation of the 
vane rotor is carried out to a tooth-lead-angle or lag side, responsibility will fall [ the direction in 
the case of carrying out relative rotation to a tooth-lead-angle side ] to a lag side compared 
with the case where relative rotation is carried out. Moreover, if the cam shaft of an exhaust 
side is in a lag location with the cam shaft of an inspired air flow path at the time of engine 
starting when a valve timing adjusting device is formed in the cam shaft of an exhaust side, the 
overlap period which an inlet valve and an exhaust valve open to coincidence will become large 
beyond the need, and it will become the cause of poor starting. 

[0004] As a technique which solves such a trouble, the technique indicated by JP,1 1-2941 21, A, 
JP,10-252420,A, and JP,1 1-1 3201 4,A is known. Twist to each of shoe housing (shoe housing and 
member rotated to one), and a vane rotor, the edge of a coil spring is made to engage with these 
official reports, and the technique which always energizes a vane rotor in the direction of a tooth 
lead angle to shoe housing is indicated. 
[0005] 

[Problem(s) to be Solved by the Invention] In the valve timing adjusting device indicated by the 
above-mentioned official report, the both ends of a torsion coil spring are turned to shaft 
orientations, and the shaft-orientations hole for twisting to a vane rotor and the shaft- 
orientations edge of a coil spring being engaged was formed. If a shaft-orientations hole is 
established in a vane rotor, since the shaft-orientations thickness of a vane rotor will increase, it 
will become a neck at the time of carrying out the thinning of the vane rotor and miniaturizing a 
valve timing adjusting device. 

[0006] Then, as shown in drawing 9 , it is the vane rotor J1. Engaged torsion coil spring J2 Edge 
J3 It forms towards an outside [ coil diameter ] and is the vane rotor J1. Outward edge J3 Hook 
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slot J4 for being engaged Forming is idea However, torsion coil spring J2 It is the hook slot 

J4 outside a coil diameter. When it forms, it is the hook slot J4. As shown in drawing 9 , it is a 
vane J5. It will be formed inside. Thus, vane J5 It twists inside and is a coil spring J2. Hook slot 
J4 When formed, it is a vane J5. While the fault to which reinforcement falls occurs Vane J5 The 
seal distance to depend becomes short and it is a vane J 5 because of an especially 
miniaturization. By the case so that thinning may be carried out, it is a vane J5. Tooth-lead- 
angle room J6 divided Lag room J7 The fault to which the seal nature of a between falls occurs. 
[0007] On the other hand, since the spring load concerning a torsion coil spring changes when a 
vane rotor displaces to a toothHead-angle side, or when it displaces to a lag side, the posture of 
a torsion coil spring may change. That is, if a spring load changes, a torsion coil spring tends to 
become the posture according to the load stabilized most, the coil section may incline or 
eccentricity of it may be carried out to an axial center. Thus, if the coil section of a torsion coil 
spring inclines or eccentricity is carried out, it is possible that a torsion coil spring does not 
generate predetermined torque. Moreover, if the coil section inclines or eccentricity is carried 
out, a torsion coil spring may contact unexpected components and may wear unexpected 
components by vibration. 
[0008] 

[Objects of the Invention] The 1st purpose of this invention is in offer of the valve-timing 
adjusting device which can prevent the fall of a vane on the strength which divides a tooth-lead- 
angle room and a lag room, and can also prevent the fall of the seal nature of the tooth-lead- 
angle room by the vane, and a lag room further in the valve-timing adjusting device carrying the 
torsion coil spring for energizing a vane rotor to a tooth-lead-angle or lag side to shoe housing 
while preventing a vane rotor side making it heavy-gage with the engagement means of a torsion 
coil spring. 

[0009] The 2nd purpose of this invention is in offer of the valve timing adjusting device which the 
fault which unexpected components twist and is worn out with a coil spring does not generate 
while the coil section inclines by change of the load concerning a torsion coil spring in the valve 
timing adjusting device carrying a torsion coil spring, or it prevents carrying out eccentricity and 
a torsion coil spring always generates predetermined torque. 
[0010] 

[Means for Solving the Problem] [Means of claim 1] In the valve timing adjusting device which 
adopts claim 1 , the edge of the torsion coil spring which engages with a vane rotor (or member 
rotated to this vane rotor and one) is prepared towards the bore direction of that coil, and the 
hook slot where it twists to a vane rotor (or member rotated to this vane rotor and one), and the 
turning-inward edge of a coil spring is engaged is prepared. 

[001 1] Thus, since the hook slot for a torsion coil spring being engaged is formed in the direction 
of a path (it is perpendicularly to shaft orientations) of a vane rotor (or member rotated to this 
vane rotor and one), it can be managed, even if it twists like the conventional technique and 
does not form the hole for coil-spring engagement in the shaft orientations of a vane rotor (or 
member rotated to this vane rotor and one). For this reason, the thinning of the shaft 
orientations in a vane rotor (or member rotated to this vane rotor and one) becomes possible. 
[0012] Moreover, since the hook slot for a torsion coil spring being engaged is formed inside a 
coil diameter, the hook slot for a torsion coil spring being engaged is not formed in the interior of 
the vane which divides a tooth-lead-angle room and a lag room. For this reason, the fall of a 
vane on the strength is prevented and the miniaturization of a vane rotor is attained. Since the 
hook slot for twisting furthermore and a coil spring being engaged is not formed in the interior of 
a vane, there is no fault to which the seal distance by the vane becomes short by the hook slot, 
and reservation can do seal nature of a tooth-lead-angle room and a lag room. 
[0013] [Means of claim 2] In the valve timing adjusting device which adopts the means of claim 2, 
when attaching the washer of a bolt in a vane rotor, the hook slot for torsion coil-spring 
engagement is formed in the bush of the bearing-surface bottom of a bolt. Thus, even if a vane 
rotor is the quality of the material with the low degree of hardness of aluminum, soft iron, etc. by 
being prepared, the fault a vane rotor is worn out by contact of a torsion coil spring does not 
occur. , 
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[0014] [Means of claim 3] In the valve timing adjusting device which adopts claim 3, the 
perimeter of coil supporter material established in the member rotated to the member rotated to 
shoe housing, or this shoe housing and one, a vane rotor, or this vane rotor and one is equipped 
with the coil section of a torsion coil spring. This coil supporter material is prepared so that the 
inclination and eccentricity of the coil section may be prevented. That is, coil supporter material 
is arranged on the inside or the outside of the coil section, regulates the configuration and 
location of the coil section within the limits of predetermined, and prevents the inclination and 
eccentricity of the coil section. 

[0015] That is, a vane rotor displaces to a tooth-lead-angle side, or it displaces to a lag side, 
even if the spring load concerning a torsion coil spring changes, the posture of a torsion coil 
spring does not collapse, the coil section inclines or there is no fault which carries out 
eccentricity to an axial center. For this reason, regardless of the change of a spring load to a 
torsion coil spring, a torsion coil spring can always generate predetermined torque. Moreover, 
since the coil section inclines or there is no fault which carries out eccentricity to an axial 
center, a torsion coil spring contacts unexpected components and does not wear unexpected 
components. 

[0016] [Means of claim 4] When adopting claim 4 and attaching the washer of a bolt in a vane 
rotor, the coil supporter material which supports the coil section of a torsion coil spring may be 
formed in the bush concluded with a bolt with a washer, one, or a washer. Thus, by being 
prepared, by forming comparatively small washer and bush in contact with a torsion coil spring 
according to the hard quality of the material, other components (a vane rotor, shoe housing, etc.) 
which do not contact a torsion coil spring can be formed with the quality of the material with the 
low degree of hardness of aluminum, soft iron, etc., and the processing cost of other members 
which does not contact a torsion coil spring can be held down. 
[0017] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained using four 
examples and modifications. 

The [1st example] The 1st example is explained with reference to drawing 1 - drawing 3 . In 
addition, drawing 1 is a sectional view in alignment with the shaft orientations of a valve timing 
adjusting device, and it is the explanatory view in which drawing 2 shows the front view, and 
drawing 3 shows the internal structure of shoe housing. In addition, the valve timing adjusting 
device shown by this example is attached in the cam shaft of the exhaust side of the DOHC 
engine driven by the cam shaft which the intake valve and the exhaust air bulb became 
independent of, and adjustable is gradually [ continuously or ] possible for it in the closing motion 
timing of an exhaust air bulb. Moreover, this example explains a front-side and right-hand side 
for the left-hand side of drawing 1 as a rear-side. 

[0018] A valve timing adjusting device is driven by the driving member A driven through timing 
belts (or chain etc.) from a crankshaft, and this driving member A, and it is divided roughly into 
the follower member B which transmits that driving torque to a cam shaft, and by the 
configuration mentioned later, to a driving member A, the follower member B rotates relatively 
and changes a cam shaft to a tooth-lead-angle or lag side. 

[0019] A driving member A consists of an approximately cylindrical timing pulley 1 driven by the 
timing belt, shoe housing 2 arranged to this interior, and a rear plate 3, and is rotated 
synchronizing with a crankshaft. These timing pulley 1, the shoe housing 2, and the rear plate 3 
are concluded with two or more bolts 4. In addition, a driving member A is clockwise rotated in 
drawing 2 by the timing belt, and this hand of cut is the direction of a tooth lead angle. And 
inside the shoe housing 2, as shown in drawing 3 , two or more (this example four) formation of 
the crevice 5 of an abbreviation flabellate form is carried out. 

[0020] On the other hand, the follower member B is equipped with the vane rotor 7 firmly 
concluded with a bolt 6 to a cam shaft. This vane rotor 7 is equipped with the vane 8 which 
divides the inside of the crevice 5 of the shoe housing 2 to tooth-lead-angle room 5a and lag 
room 5b, and the vane rotor 7 is formed rotatable within the predetermined include angle to the 
shoe housing 2. Tooth-lead-angle room 5a and lag room 5b are oil pressure rooms surrounded by 
the shoe housing 2, the rear plate 3, and the vane rotor 7, and each indoor fluid-tight nature is 
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maintained by the seal member 9 grade arranged into the tip slot of a vane 8. In addition, of oil 
pressure, tooth-lead-angle room 5a is an oil pressure room for driving a vane 8 to a tooth-lead- 
angle side, and is formed in the crevice 5 of the method opposite side of anti-rotation of a vane 
8, and conversely, lag room 5b is an oil pressure room for driving a vane 8 to a lag side with oil 
pressure, and is formed in the crevice 5 of the method opposite side of rotation of a vane 8. 
[0021] A valve timing adjusting device carries out the feeding and discarding of the fluid (oil) to 
tooth-lead-angle room 5a and lag room 5b, and an oil pressure difference generating means (not 
shown) to make tooth-lead-angle room 5a and lag room 5b generate an oil pressure difference is 
established. This oil pressure difference generating means is a means for carrying out relative 
rotation of the vane rotor 7 to the shoe housing 2 by making tooth-lead-angle room 5a and lag 
room 5b generate an oil pressure difference, one or more selector valves which an oil pressure 
difference generating means will change the oil pump driven with a crankshaft, and the oil fed by 
this oil pump to toothHead-angle room 5a or lag room 5b, and will be supplied if an example of 
this means is shown, and the electromagnetism which carries out the change drive of this 
selector valve — an actuator and this electromagnetism — it consists of controllers which 
control an actuator, in addition, the operational status of engines, such as the crank angle and 
engine speed by which a controller is detected by various sensors, and accelerator opening, — 
responding — electromagnetism — an actuator is controlled and tooth-lead-angle room 5a and 
lag room 5b are made to generate the actuation oil pressure according to engine operational 
status 

[0022] On the other hand, one of the vanes 8 is equipped with the stopper pin 1 1 for fixing the 
rotation location of the vane rotor 7 to the predetermined toothHead-angle location (for 
example, the maximum tooth-lead-angle location) at the time of engine starting. This stopper pin 
1 1 is inserted into the guide ring 12 of the cylindrical shape pressed fit in the interior of a vane 
8, and the energization force of going to a front-side by the compression spring 1 3 is applied. 
And after the head of a stopper pin 1 1 has fitted into the stopper hole 14 formed in the shoe 
housing 2, the vane rotor 7 is locked to the shoe housing 2. 

[0023] Level difference section 1 1a for moving a stopper pin 1 1 to a rear-side (direction from 
which fitting separates) is formed in the pars intermedia of a stopper pin 1 1 of oil pressure, and 
the level difference section 1 1a is open for free passage with tooth-lead-angle room 5a. If the 
hydraulic oil more than place constant pressure is supplied to tooth-lead-angle room 5a, the 
energization force of a compression spring 13 will be resisted with the actuation oil pressure, and 
it will slip out of a stopper pin 1 1 from the stopper hole 14. Moreover, if the front end side of a 
stopper pin 1 1 is open for free passage with lag room 5b and the hydraulic oil more than place 
constant pressure is supplied to lag room 5b, the energization force of a compression spring 13 
will be resisted with the actuation oil pressure, and it will slip out of a stopper pin 1 1 from the 
stopper hole 14. 

[0024] The torsion coil spring 15 with which a valve timing adjusting device energizes the 
follower member B to a tooth-lead-angle side to a driving member A is formed. This torsion coil 
spring 15 engages with the member which an end rotates to the shoe housing 2, or this shoe 
housing 2 and one. The other end engages with the member rotated to the vane rotor 7, or this 
vane rotor 7 and one, and it twists in this example. The end of a coil spring 1 5 Engaging with the 
spring engagement pin 16 by which press fit immobilization was carried out in the front face of 
the shoe housing 2, the other end of the torsion coil spring 15 engages with the washer 17 by 
which press fit immobilization was carried out at the vane rotor 7. In addition, while a washer 17 
receives the draw-down torque of the bolt 6 for concluding the vane rotor 7 to a cam shaft, the 
torsion coil spring 15 is contained and twisted, interference of a coil spring 15 and the vane rotor 
7 is prevented, and the vane rotor 7 which consists of aluminum or soft iron is formed with the 
metal with hard iron, stainless steel, etc. so that it may prevent wearing out and deforming by 
the draw-down of a bolt 6. 

[0025] The edge of the torsion coil spring 1 5 and the engagement by the side of the vane rotor 7 
are explained. The edge 1 8 (turning-inward edge) of the torsion coil spring 1 5 which engages with 
a washer 1 7 (the vane rotor 7 and member rotated to one) is formed towards the bore direction 
of a coil, as shown in drawing 1 and drawing 2 . And the hook slot 19 where the edge 1 8 of the 
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inner sense is engaged is established in the washer 17. This hook slot 19 is formed in bush 17a 
of the washer 1 7 of the bearing-surface bottom ( drawing 1 right-hand side) of a bolt 6, and, of 
course, is prepared inside the coil diameter of the torsion coil spring 15. 
[0026] Thus, in the valve timing adjusting device shown in the 1st example, the edge of the 
torsion coil spring 1 5 which engages with the vane rotor 7 side is prepared towards the inside of 
a coil diameter, also twists the hook slot 19 which engages with it, and is prepared inside the coil 
diameter of a coil spring 1 5. Thus, since the edge 1 8 and the hook slot 1 9 of the inner sense are 
formed in the direction of a path (it is perpendicularly to shaft orientations), it can be managed 
even if it does not form the shaft-orientations hole for twisting like the conventional technique 
and engaging with a coil spring 15 in the vane rotor 7 or the vane rotor 7, and the member that 
rotates to one. For this reason, the thinning of the shaft orientations of the follower member B 
containing the vane rotor 7 becomes possible. 

[0027] Moreover, since the hook slot 1 9 twists and it is formed inside the coil diameter of a coil 
spring 15, the hook slot 19 is not formed in the interior of a vane 8. For this reason, the fall of a 
vane 8 on the strength is prevented. Moreover, the miniaturization of the vane rotor 7 is attained 
by this. Furthermore, since the hook slot 1 9 is not formed in the interior of a vane 8, there is no 
fault to which the seal distance by the vane 8 becomes short by the hook slot 19, and the seal 
nature of tooth-lead-angle room 5a and lag room 5b can be secured. 

[0028] Moreover, in the valve timing adjusting device of this 1st example, the hook slot 19 with 
which the torsion coil spring 15 is made to engage is formed in bush 17a of the bearing-surface 
bottom of a bolt 6. Thus, even if it constitutes the vane rotor 7 from the quality of the material 
with the low degree of hardness of aluminum, soft iron, etc. by being prepared, the fault the vane 
rotor 7 is worn out by contact of the torsion coil spring 15 does not generate the torsion coil 
spring 1 5 in order to contact the washer 1 7 with a high degree of hardness. 

[0029] The [2nd example] The 2nd example is explained with reference to drawing 4 and drawing 
5 . In addition, drawing 4 is a sectional view in alignment with the shaft orientations of a valve 
timing adjusting device, and drawing 5 is the front view of the valve timing adjusting device in the 
condition of having removed the front plate. In addition, the functional [ that the same sign as 
the 1st example shown after this 2nd example is the same ] object as what was explained in the 
1st example is shown. Although the front-side of a crevice 5 was blockaded by shoe housing 2 
self in the valve timing adjusting device shown in the 1st example of the above, the front-side of 
a crevice 5 is blockaded in the valve timing adjusting device of this 2nd example with the front 
plate 21 which presented the approximate circle board configuration. 

[0030] Moreover, in the 1st example, although the shoe housing 2 side of the torsion coil spring 
15 was engaging with the shoe housing 2 through the spring engagement pin 16, in this 2nd 
example, the shoe housing 2 side of the torsion coil spring 1 5 engages with the shoe housing 2 
through a front plate 21. Furthermore, in this 2nd example, the function of the timing pulley 1 
shown in the 1st example is prepared in the rear plate 3. 

[0031] Although the washer 17 was made to intervene between a bolt 6 or the torsion coil spring 
1 5 in the 1 st example of the above since the vane rotor 7 was formed with comparatively soft 
ingredients, such as aluminum and soft iron, in this 2nd example, the vane rotor 7 is formed with 
common iron with a high degree of hardness etc., and a washer 1 7 is abolished. For this reason, 
in this example, the hook slot 19 is directly formed in the vane rotor 7. The hook slot 19 of this 
example is formed in the front bulge section 22 formed in the bearing-surface bottom of a bolt 6. 

[0032] Since the hook slot 19 where the edge of the torsion coil spring 15 which engages with 
the vane rotor 7 is formed towards the bore direction, and stops it is also formed inside the coil 
diameter even if it is this 2nd example, Since the hook slot 19 is not formed in the interior of a 
vane 8 like the 1st example while the thinning of the shaft orientations of the follower member B 
becomes possible, the fall of a vane 8 on the strength is prevented, and the seal nature of 
tooth-lead-angle room 5a and lag room 5b by the vane 8 can be secured further. 
[0033] The [3rd example] The 3rd example is explained with reference to drawing 6 and drawing 
7 . In addition, drawing 6 is a sectional view in alignment with the shaft orientations of a valve 
timing adjusting device, and drawing 7 is the front view of the valve timing adjusting device in the 
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condition df having removed the bolt 6. The valve timing adjusting device shown after this 3rd 
example equips the perimeter of the coil supporter material 30 established in the shoe housing 2 
(or member rotated to this shoe housing 2 and one), or the vane rotor 7 (or member rotated to 
this vane rotor 7 and one) with the coil section (part wound around tubed) of the torsion coil 
spring 15, and that coil supporter material 30 prevents the inclination and eccentricity of the coil 
section. 

[0034] The coil supporter material 30 of this example is formed in the hard washer 17 and hard 
one which were shown in the 1 st example of the above, and is formed of bush 1 7a formed in the 
bearing surface of a bolt 6 as shown in drawing 6 , and the inner circle wall 31 further extended 
from this bush 1 7a to a front-side. The peripheral wall of this coil supporter material 30 (bush 
17a and inner circle wall 31) presents the shape of a cylindrical shape, and that outer-diameter 
dimension is prepared in the inside diameter and the diameter of the abbreviation same of the 
coil section of the torsion coil spring 15. Thus, by preparing, the coil supporter material 30 
regulated the configuration and location of the coil section within the limits of predetermined in 
support of the coil section from the inside, and the coil section inclines or it has prevented 
carrying out eccentricity. 

[0035] Thus, by forming a valve timing adjusting device, the vane rotor 7 displaces to a tooth- 
iead-angle side, or it displaces to a lag side, even if the spring load concerning the torsion coil 
spring 15 changes, the posture of the torsion coil spring 15 does not collapse, the coil section 
inclines or there is no fault which carries out eccentricity to an axial center. For this reason, 
regardless of the change of a spring load to the torsion coil spring 1 5, the torsion coil spring 15 
always generates predetermined torque. Moreover, since the coil section of the torsion coil 
spring 15 inclines or there is no fault which carries out eccentricity to an axial center, the 
torsion coil spring 15 contacts unexpected components (for example, the shoe housing 2, the 
front plate which is not illustrated), and does not produce the fault which wears unexpected 
components, either. 

[0036] The [4th example] The 4th example is explained with reference to drawing 8 . In addition, 
drawing 8 is a sectional view in alignment with the shaft orientations of a valve timing adjusting 
device. Although the 3rd above-mentioned example showed the washer 1 7 which fixes the coil 
supporter material 30 (bush 17a and inner circle wall 31) to the vane rotor 7 (or engagement), 
and the example which prepared in one Although what is necessary is just to be able to carry 
out [ **** ]-izing also of the thin-walled part of inner circle wall 31 grade without post 
processing when creating it (coil supporter material 30+ washer 1 7) with a sintered material, in 
the case where formation by sintering of a thin-walled part is difficult It is necessary to carry 
out post processing of the thin-walled part by cutting from a heavy-gage sintering member, and 
may become the factor of a cost rise. Moreover, when creating this (coil supporter material 30+ 
washer 17) by press working of sheet metal, thickness may differ greatly and processing may 
become difficult. Furthermore, also when beginning to delete this (coil supporter material 30+ 
washer 1 7) from a pure metal, cost will go up. 

[0037] Since a configuration simplifies by manufacturing separately the coil supporter material 30 
(bush 17a and inner circle wall 31) and a washer 17 as this 4th example shows when the above 
faults arise, the conversion cost by forming the coil supporter material 30 can be held down. Of 
course, the effectiveness taken in the 3rd example of the above also by this 4th example can be 
acquired. 

[0038] The [5th example] Although the washer 1 7 was made to intervene between a bolt 6 or 
the torsion coil spring 1 5 in the 3rd and 4th above-mentioned example since the vane rotor 7 
was formed with comparatively soft ingredients, such as aluminum and soft iron, in this 5th 
example, like the 2nd example of the above, the vane rotor 7 is formed with common iron with a 
high degree of hardness etc., and a washer 17 is abolished. And in this 5th example, although 
illustration is not carried out, the coil supporter material 30 is directly formed in the vane rotor 7. 
The coil supporter material 30 of this example is formed of the front bulge section 22 formed in 
the bearing-surface bottom of a bolt 6, and the inner circle wall 31 further extended from this 
front bulge section 22 to a front-side. Also by adopting this 5th example, the effectiveness taken 
in the 3rd example of the above can be acquired. 
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[0039] [Mddification(s)] — although the example of the account of a top showed the example 
which formed four crevices 5 in the shoe housing 2, and formed four vanes 8 in the periphery 
section of the vane rotor 7, as long as the number of crevices 5 and the number of vanes 8 are 
one or more than it constitutionally, they may not be cared about without limit, and may make 
other numbers the number of crevices 5, and the number of vanes 8. It is got blocked, for 
example, three crevices 5 are formed in the shoe housing 2, three vanes 8 may be formed in the 
periphery section of the vane rotor 7, two crevices 5 may be formed in the shoe housing 2, and 
two vanes 8 may be formed in the periphery section of the vane rotor 7. 

[0040] Although the above-mentioned example showed the example which applied this invention 
to the valve timing acjjusting device attached in the cam shaft of an exhaust side, this invention 
may be applied to the valve timing adjusting device attached in the cam shaft of an inspired air 
flow path. Although the above-mentioned example showed the example by which the vane rotor 
7 is fixed to the end face of a cam shaft, this invention may be applied to the valve timing 
adjusting device of the type with which a cam shaft is inserted in the core of the vane rotor 7. 
[0041] Although the above-mentioned example showed the example which a stopper pin 11 
moves to shaft orientations, and fits into the stopper hole 14, you may prepare so that a stopper 
pin 1 1 may be moved in the direction of a path and it may fit into the stopper hole 1 4. In this 
case, the stopper hole 14 will be formed in the inner circle wall of the shoe housing 2. Moreover, 
a stopper pin 11 may be held in the shoe housing 2, and the stopper hole 14 may be formed in 
the vane rotor 7 side. 

[0042] Although the example which the shoe housing 2 rotates with a crankshaft (driving shaft), 
and the vane rotor 7 rotates with a cam shaft (follower shaft) was shown, you may constitute 
from an above-mentioned example so that the vane rotor 7 may rotate with a crankshaft (driving 
shaft) and the shoe housing 2 may rotate with a cam shaft (follower shaft). Although the above- 
mentioned example showed the example which has arranged the torsion coil spring 15 to the 
front-side (anti-cam-shaft side) of the vane rotor 7, the torsion coil spring 15 may be arranged 
to the rear-side (cam-shaft side) of the vane rotor 7, and this invention may be applied. 
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